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Aminolysis of 4-benzylideneoxazol-5-one with ethy-
lenediamine affords mono- and diamides, whereas simi-
lar reaction with 4-cyclohexyiideneoxazol-5-one fur-
nishes a spiro-diazepine.
Condensation of hydrazine with 4-benzylige.ne-
and 4-cyclohexylidene- 2-phenyl-4,5-dihydro-
oxazol-5-ones la,b gave the corresponding
4-benzoylaminopyrazolidin- 3-ones 2a 1 and
2b2, respectively. Similar reaction of ethyl
2,2-diaminoacrylate with 4-arylmethylene- 2-meth-
yloxazol-Svones (I, R' = Me; .R2 = aryl; R3 =
H) leading to the formation (if 6-amino-4-aryJ-
tetrahydro-pyridin-Z-one 3 has also been report-
ed". In continuation of our studies on the reaction
of diaminonucleophiles with unsaturated oxazol-
5-ones2.4, we have now investigated the interac-
tion of la,b and ethylenediamine, and the results
are teported in the present note.
When Ia was used as a substrate and the react-
ants were taken in molar ratio, a mixture of N-(2-
benzoylaminocinnamoyl) ethylenediamine 4a and
N,N' -bis-Iz-benzoylaminocinnamoyl) ethylenedia-
mine 5a was obtained which were separated by





Iar reaction of 1b with ethylenediamine, taken in
the molar ratio of 1:1, led to the formation of N-
(2-benzoylaminocyclohexylideneacroyl) ethylene-
diamine 4b and ( ± )-6-benzoylamino-
7,7-spirocyclohexyl-1A-diazepin-5-one 8 in 10%
and 39% yields (Scheme I), respectively. Also,
N,N;' ~bisl( 2-benzoylaminocyclohexylideneacroyl)
ethylenediamine 5b was obtained in trace amount
and could be identified only by 1LC (silica-gel!
chloroform-ethanol 10:1); it was obtained in 57%
yields on taking the substrate 1b and ethylenedia-
mine in the molar ratio of 2:l.
Structures were assigned on the basis of chemi-
cal conversions and spectral data. For example,
mono amides 4a,b wer.e soluble in dil. HCI at
room temp and were amenable to conversion to
diamides 5a,b and N-tosylamides 6a,b by reacting
with la,b and tosyl chloride, respectively. The
signal for a methinic proton was absent in the 1H
NMR spectrum of 4a,b, thereby ruling out the di-
azepine structure 7 and 8. It is noteworthy that
aminolysis of 1a,b with N-tosyl ethylenediamine 9
led to the formation of tosyl amides 6a,b which
were identical with those obtained by tosylation
of 4a,b (Scheme II). The diamides 5a,b were in-
soluble in dil. HCl at room temp. The IH NMR
spec rum of diazepine 8 showed a signal for the
methinic proton, and it itself was soluble in dil.
HCl at room temp.
Products reported herein were in agreement
with their spectral data and gave satisfactory ele-
mental analyses. In view of the importance of ox-
azol-S-ones as synthons->, the present report is of
considerable interest. It is likely to stimulate fur-
ther work with other c.co-binucleophiles using un-
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Experimental Section
M.ps were determined on a Thoshniwal m.p.
apparatus and are uncorrected. IR and NMR
spectra were recorded on Perkin-Elmer 720 and
lEOL FX-90 Q spectrometers, respectively. Ele-
mental analyses were carried out by Coleman an-
alyser.
Reaction of ethylenediamine with unsaturated
oxazol-S-ones (la,b): Formation of compounds
4a,b, 5a,b and 8: A typical example. An equimo-
lar mixture of la and ethylenediamine was heated
under reflux in ethanol (60 mUg and la for 2 hr.
The solvent was removed under reduced pres-
sure, the pasty mass obtained was triturated with
ethanol, filered and the solid washed with cold
ethanol. The mixture was separated over a silica-
gel column using chloroform as an eluent in the
initial stages, followed by chloroform-ethanol mix-
ture with progressive increase in the ethanol con-
tent. The products were recrystallised from etha-
nol or benzene.
Compound 4a. Yield 48%; m.p. 125°C; IR (nu-
jol): 3310, 3220, 1710, 1650 cm""; IHNMR
(CDCI3!IMS): b 2.83-3.52 (m, 4H, CH2 -CH2),
7.13 (s, IH, =CH), 7.35-8.04 (m, 14H, four ex-
changeable with D20, AI-H, NH2 and two NH)
(Found: C, 69.54; H, 5.90; N, 13.71. CIsHI9N302
requires C, 69.90: H, 6.14; N, 13.59 %).
Compound 4b. Yield 10%; m.p. 195°C; IR (nu-
jol); -3300, 3200, 1650, 1605 cm-I IHNMR
(COCl/MS): b 1.39-1.59 '(m, 1OH, =C6HIO),
2.13-2.39 (rn, 4H, CH2-CH2), 7.39-8.19 (m, 7H,
two exchangeable wih 020, Ar-H and NH2), 8.85
(s, IH, exchangeable with D20, NH), 10.39 (s,
1 H, exchangeable with D20, NH) (Found: C,
Scheme II
66.26; H, 7.34; N, 14.02. C17H23N302.1!3 H20
requires C, 66.44; H, 7.70; N, 13.68 %).
Compound Sa. Yield 18%..The yield improved
to 54-.60%, when a mixture of la and ethylenedi-
amine, taken in the molar ratio of 2:1, or an equi-
molar mixture of la and 4a was heated under ref-
lux in benzene (50 mUg of la containing gl. acet-
ic acid (1.0 mUg of la for 15 min and then
worked-up. The crude product was recrystallised
from ethanol, m.p., 155°C; IR (KBr): 3325, 3240,
1660, 1645, 1625 cm-I; IHNMR (OMSO-~/
TMS): b 3.39 (m, 4H, CH2-CH2), 7.33 (s, 2H, two
= CH), 7.39-8.19 (m, 22H, two exchangeable with
°20, AI-H and two NH), 8.39 (s, IH, exchange-
able with 020, NH), 10.06 (s, IH, exchangeable
with 020, NH) (Found: C, 70.60; H, 5.62; N,
9.63. C34H30N404.H20 requires C, 70.83; H,
5.55; N, 9.72 %).
Compound 5b. It was obtained only in trace
amount and could be identified only by TLC [sili-
ca-gel/chloroform-ethanol (10:1)), when Ib and
ethylenediamine were taken in the molar ratio of
1:1. However, the yield was 57% on following the
procedure given for 5a; m.p. 265°C;
~ (nujol): 3265, 3240, 1650, 1640, em -I;
IHNMR (OMSO-~!rMS): 1.52 (m, 20H, two
= C6HIO), 2.13 (m, 4H, CH2-CH2), 7.46-8.06 (m,
13H, three exchangeable with 020, AI-H and
three NH); 9.66 (s, IH, exchangeable, NH)
(Found: C, 70.56; H, 7.39; N, 10.65. CnH3SN404
requires C, 70.84; H, 7.01; N, 10.33 %).
Compound 8. Yield 39%; m.p. 170°C; IR (nu-
jol): 3400, 3180, 1710, 1655 cm-I; IHNMR
(COCI3!IMS): 1.35-2.22 (m, 14H, ~HIO and
CH1-CH?), 4.74 (d, IH, J = 6.5 Hz, 6-CH), 6.83
(d, IH, J = 6.5 Hz, exchangeable with D20,
BzN H), 7.39-8.04 (m, 7H, two exchangeable with
184
Nlf), 7.33-8.0 (m, 9H, Ar-H), 9.0 (s, 1H, Nlf)
ppm. The D20 exchange could not be recorded
because of precipitation of the compound (Found:
C, 63.55; H, 6.51; N, 9.55. C24H29N304S requires
C, 63.29; H, 6.37; N, 9.23 %).
Compound 9. Yield 60%; m.p. 115°C; IR (nu- .
joI): 3380, 3250, 1650 em-I; IHNMR (CDCl/
TMS): 2.48 (m, 7H, Ar-CH3 and CH2-CH2), 3.33
(br.s, 2H, exchangeable, NH2), 6.13 (brs.s, 1H, ex-
changeable, Nlf), 7.39-8.0 (m, 4H, Ar-H) (Found:
C, 50.40; H, 6.69; N, 13.21. C9Hl4N202S requires
C, 50.46; H, 6.54; N, 13.55%.
Aminolysis of la,b with 9: Formation of 6a
and 6b. An equimolar mixture of la/lb and 9
was heated under reflux in benzene (60 mUg of
9) for 3 h and worked-up. The products were ob-
tained in 85% yields and these were identical with
those obtained by tosylation of 4a/4b. Their phy-
sical constants are described above.
lNDIAN J. CHEM. SEC B. FEBRUARY 1997
D20, Ar-H and two NH) (Found: C, 67.49; H,
7.28; N, 14.35. C17H23N302 requires C, 67.77; H,
7.64; N, 13.95 %).
Tosylation of 4a, 4b and ethylenediamine. For-
mation of 6a,b and 9. To a solution of 4a!4b
(1.0 mole) in methylene chloride (50 ml/g of 4a/
4b) containing triethylamine (1.5 mole) was slowly
added tosyl chloride (1.2 mole) dissolved in meth-
ylene chloride (25 ml/g of tosyl Chloride) with
cooling and constant shaking. When ethylenedia-
mine was the substrate, triethylamine was not
used and 3.0 mole of the primary amine and
mol- 1 of tosyl chloride were taken. The mixture
was kept at room temperature for 6 h, concen-
trated to dryness under reduced pressure, washed
with cold water and the solid filtered. Compounds
6a and 6b were recrystallised from ethanol, and 9
from hot water.
Compound 6a. Yield 86%; m.p. 205-207°C; IR
(nujol): 3300, 1680, 1640 em-I; lHNMR
(CDGVTMS): 2.39 (s, 3H, ArCH3), 3.13 (m, 2H,
.CH2CH2NH), 3.37 (m, 2H, NHCH2CH2), 6.13 (t,
1H, exchangeable with D20, NH-CH2), 7.11 (s,
2H, one exchangeable with D20, = CH and NH),
7.33-8.04 (m, 14H, Ar-H), 8.48 (s, 1H, exchange-
able with D20, NH) (Found: 64.86; H, 5.02; N,
9.33. C2sH2SN304S requires C, 64.79; H, 5.39; N,
9.07 %).
Compound 6b. Yield 87%; m.p. 200°C; IR (nu-
jol): 3400, 3360, 3260, 1680, 1650, 1615 em - I;
IHNMR (CDCVTMS): 1.52-2.19 (m, 1QH,
=C(jHlO), 2.39 (s, 3H, ArCH3), 3.19-3.44 (m, 4H,
CH2CH2), 6.55 (br.s, 1H, NH), 6.88 (br.s, 1H,
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